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Changes in the Diagnoses ofthe Functional Psychoses Associated

with the Introduction of Lithium

GORDONPARKER,MARYANNEO'DONNELLand STEPHENWALTER

Summary: Diagnostic patterns for schizophrenia and affective psychosis were
examined for all admissions to psychiatric facilities in New South Wales over a ten
year (1967â€”1977)period, before, during, and after lithium carbonate had been
established as an accepted treatment. While the proportion of functional
psychoses to total admissions remained relatively constant over the study, there
was a relative decrease in schizophrenia, and a relative increase in the affective
psychosis group. Analyses of sub-groups suggested, after controlling for the
effects of time, that the introduction of lithium has been associated with an
increase in diagnoses of mania and a decrease in diagnoses of paranoid
schizophrenia, both for first admissions and for readmissions.

The prophylactic action of lithium carbonate in
manic-depressive illness has been established in
extensive trials (Schou, 1983). Symonds & Williams
(1981) suggested that the introduction, and in
creased use, of such an effective treatment should
have resulted in a profound decrease in admissions,
and particularly readmissions of those with mania.
They investigated age-standardised admission rates
from England for the years 1970â€”75,when there
was a marked change in the use of lithium, although
they acknowledged that ideally, the data for the
period before the introduction of lithium should
have been examined. For first admissions, they
found a significant linear decrease in the total num
ber, but no such trend for mania, with the propor
tion of male admissions for mania actually rising.
The total number of readmissions increased over
the same period, and female manic patients showed
a significant increase in readmissions over that
interval. Three possible hypotheses were sug
gested: a biological change in the nature of the ill
ness, a decrease in tolerance by society to disturbed
behaviour, and a change in diagnostic fashion.

The last possibility was alluded to by Cade
(1979), who stated that â€œ¿�iftreatment for a specific
condition is dramatically successful there is a
marked tendency to over-diagnose itâ€•. Such a
phenomenon has also been noted by Baldessarini
(1970), who studied diagnosis patterns in a univer
sity psychiatric clinic from 1944 to 1968, noting that
the introduction of phenothiazines was associated
with an increase in the number of diagnoses of
schizophrenia , and of lithium with an increase in the
number of diagnoses of affective psychosis. The
possible extent to which such a phenomenon may

be associated with the introduction of lithium is
suggested in a study by Horgan (1981); he studied
36 patients admitted to the Royal Edinburgh
Hospital between 1970 and 1977 with an operation
ally confirmed diagnosis of mania, and who had
previously been diagnosed as having a non-affective
illness. He found that half had received a previous
diagnosis of schizophrenia. While both these
studies are thought-provoking, the possibility is
raised that only individual and parochial changes in
diagnostic fashion has been detected, since they
were conducted at single clinical units. A wider
study of a region or country is clearly required.

We undertook such a study in New South Wales
to assess diagnostic changes associated with the
introduction of lithium. In view of Horgan's
findings and supportive clinical observations, we
limited data collection to schizophrenia and the
affective psychoses, with the premise that any
change in the diagnosis of affective psychoses would
be reflected in changes in the relative proportion of
the two groups. We further sought to determine
those sub-groups of the functional psychoses show
ing the greatest relative and meaningful variation in
diagnostic allocation over time, since such informa
tion might suggest those diagnoses most subject to

diagnostic ambivalence. Kendell et al (1971) noted
that, as the majority ofpatients do not fit neatly into
well defined diagnostic categories, in practice,
every classification has to have loosely defined
categories for patients who cannot be accommo
dated elsewhere. Thus, we further sought to
determine whether the introduction of lithium has
been associated with any change in the numbers
receiving a diagnosis of schizo-affective psychosis,
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Lithium dispensed in NTABLE

I

ew South Wales over the threestudyphasesPhaseNational

Health
Service

Prescriptions
in NSWQuansity

dispensed
in NSW

(ions)â€˜Pre-lithium'1967â€”71

â€”¿�â€”â€˜Early

lithium'1971â€”72 349
1972â€”73 2141
1973â€”74 45520.05

0.08
0.26â€˜Established

lithium'1974â€”75 8657
1975â€”76 17306
1976â€”77 201400.45

0.73
0.82

First admissions by diagnosis and lithiumphaseâ€˜A'

â€˜¿�B'â€˜C'Changeâ€˜Pre-lithium'

â€˜¿�Earlylithium'â€˜Established
lithium'from

â€˜¿�A'
toâ€˜¿�Câ€•Diagnosis

lCD No. 1967â€”711971â€”741974â€”77Schizophrenia

425133892904â€”9%Paranoid
295.3 185614121087â€”22%Acute
295.4 6014724(X)â€”11%Schizoaffective
295.7 195100113â€”22%Unspecified
295.9 756639758+34%Other
295.8 330461342+38%Remainder

295.0, .1, .2, .5, .6 513305204â€”47%Affective

208216941646+5%MDP-mania
296.1 264290268+35%MDP-dep
296.2 149112031178+5%Remainder

296.0, .3, .8, .9 327201200â€”18%Schizophrenia

and affective (â€˜Combinedfunctional')Schizophrenia
67.1%66.7%63.8%Affective
32.9%33.3%36.2%Total

and percentage of all diagnoses 6333(18%)5083(19%)4550(20%)â€”4%Allotherdiagnoses

281642131918546â€”12%â€˜Examining

for change within each key group (i.e. schizophrenia and affective) after correcting for unequal period lengths.
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â€˜¿�remainder'sub-group (see tables II and III) represents
â€˜¿�hebephrenic', â€˜¿�catatonic', â€˜¿�latent', and residual' schizo
phrenia. â€˜¿�Other'schizophrenia refers to types not classi
fled elsewhere , including chronic undifferentiated
schizophrenia. Similarly, the â€˜¿�remainder'sub-group of the
affective group represents those allocated involutional
melancholia', â€˜¿�manicdepressive psychosis, circular type',
â€˜¿�other'and â€˜¿�unspecified'diagnoses, with unaggregated
numbers being, in several cases, quite small.

Admission data were grouped. The four year â€˜¿�pre
lithium' period ranges from July 1967 to June 1971, and
precedes the introduction of lithium carbonate as a
pharmaceuticalproductinDecember 1971.July1971to
June 1974 represents the â€˜¿�early-lithium',and July 1974 to
June 1977represents the â€˜¿�establishedlithium' phase.

The Commonwealth Department of Health provided
data on prescriptions dispensed by chemists in New South
Wales, while data on the quantity dispensed in the State
were obtained from the one pharmaceutical company dis
pensing it there. Table I reports those data, the simple
correlation between the two measures of dispensed

lithium being + 0.99, and the number of lithium prescrip
tions was used as the predictor variable in the analyses.

Results
Table II reports data on first admissions over the three
study periods. After correction is made for the unequal
periods, the proportion of the combined schizophrenia
and affective (â€˜combined functional') psychoses to total
first admissions remains relatively constant at 18% to
20%. Within the â€˜¿�combinedfunctional' group, the
schizophrenia percentage decreases, while the affective
psychosis percentage increases by 3.3% (x2 = 14.19, df 2,
P <.001). Percentage changes for each diagnosis from the

TABLE II

since that diagnosis is used by many clinicians for
classification of psychotic disorders showing fea
tures both of affective psychosis and schizophrenia.

Method

Data for New South Wales were obtained from the
Australian Bureau of Census and Statistics, which records
details of all admissions to State psychiatric hospitals,
psychiatric units of general hospitals, and most admissions
to private psychiatric hospitals. Recorded data are neither
sex-specific nor age-standardised. First admission and
readmission data were collected for the lCD 8 diagnostic
categories for schizophrenia and affective psychosis,
commencing in July 1967 and ceasing in June 1977, as the
introduction of lCD 9 in 1978 might have, in itself,
brought about changes in the recording of diagnoses.

Schizophrenic sub-groups were preserved in the data
tabulation,exceptwhen numbers were small.Thus, the
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â€˜¿�A'â€˜B'â€˜C'Changeâ€˜Pre-lithium'â€˜Early

lithium'â€˜Established
lithium'from

â€˜¿�A'
toâ€˜¿�Câ€•Diagnosis

1967â€”711971â€”741974â€”77Schizophrenia

11640945911101+27%Paranoid
463834583468â€”0%Acute
413407427+38%Schizoaffective
705439687+30%Unspecified
263215122519+28%Other

178527023251+143%Remainder
1467941749â€”32%Affective

334232464375+75%MDP-mania
6476581048+116%MDP-depressed

204119202434+59%Remainder
654668893+82%Schizophrenia

and affective(â€˜Combinedfunctional')Schizophrenia
77.7%74.4%71.7%Affective
22.3%25.6%28.3%Total

and percentage of all diagnoses14982(32.6%)12705(30.6%)15476(32.1%)+38%All

other diagnoses309262881032660+41%â€˜Examining

forchangewithineachkeygroup(i.e.schizophreniaandaffective)aftercorrectingfor unequal penod lengths.
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â€˜¿�pre-lithium'to the â€˜¿�establishedlithium' period are
reported in Table II, but are difficult to interpret, being
based on crude admission numbers and ignoring van
ations of numbers in the base population. Inter-group
comparisons were therefore made. Most of the chi-square
tests were highly significant, generally demonstrating
associations because of the large sample sizes involved.
For that reason, phi coefficients were calculated, as they
quantify the proportion of the variation in the distribution
of diagnoses which might be explained by or associated
with temporal effects. Changes in first admission diag
noses were evaluated in all six categorised sub-groups of
schizophrenia, and were clearly significant (x2 = 205.6, df
10, P <.001) with a phi coefficient of 14%. The sub
groups showing the clearest change within the whole
schizophrenia group were â€˜¿�paranoid'(decreasing from
44% to 39%), the â€˜¿�remainder'(decreasing from 12% to
7%), and â€˜¿�unspecified'(increasing from 18% to 27%).
Changes in first admission diagnoses for the three
categorised affective psychosis sub-groups were less
marked (x2 = 27.3, df 4, P <.001), the phi coefficient
being 7%, with the sub-group â€˜¿�mania'showing an increase
(from 13% to 16%) and â€˜¿�other'a decrease (from 16% to
12%). The proportion of schizo-affective diagnosis, in
relation to the â€˜¿�combinedfunctional' group, remained
relatively constant at 2% to 3% over the three periods.

Table III reports data on readmissions. As for first
admissions, the proportion of â€˜¿�combinedfunctional' to all
readmissions remains relatively constant at 31% to 33%
across the three study periods. Within the â€˜¿�combined
functional' group, the schizophrenia percentage de
creases, while the affective psychosis percentage increases
by 6.0% (x2 = 143.1, df 2, P <.001). Percentage changes
for each diagnosis from the â€˜¿�pre-lithium'to the â€˜¿�estab

lished lithium' period suggest a more marked increase in
affective, rather than in the schizophrenia sub-groups, but
such data are difficult to interpret, as noted above, and
inter-group comparisons are more appropriate. Changes
in readmission diagnoses were marked within the six
categorised sub-groups of schizophrenia (x2 = 1069.6, df
10, P <.001), the phi coefficient being 18%. The sub
groups showing the clearest change were â€˜¿�paranoid'
(decreasing from 40% to 31%), the â€˜¿�remainder'(decreas
ing from 13% to 7%), and â€˜¿�other'(increasing from 15% to
29%). Changes in readmission diagnoses for affective
psychosis sub-groups were also significant (x2 = 32.8, df 4,
P<.001, phi 5%), with â€˜¿�mania'showing an increase (from
19% to 24%), â€˜¿�depression'a decrease (from 61% to 56%),
while the â€˜¿�remainder'remained relatively constant. The
proportion of schizo-affective diagnoses, in relation to the
â€˜¿�combinedfunctional' group, changed marginally over the
study periods from 5%, to 3%, to 4% respectively.

These analyses demonstrate changes between, and
within each of the functional psychotic groups. The degree
to which there has been a â€˜¿�spill'from one diagnostic group
to another cannot be estimated by the present study
design but, on the basis of consistency across first
admissions and readmissions, and on there being mean
ingfully large numbers for analysis, we suspect a spill from
â€˜¿�paranoidschizophrenia' to â€˜¿�mania'.For first admissions,
the ratio of â€˜¿�mania'to â€˜¿�paranoidschizophrenia' rose
progressively from .14 in the â€˜¿�pre-lithium'period, 10.20 in
the â€˜¿�earlylithium' period, and to .25 in the â€˜¿�established'
lithium period. For readmissions, the ratios showed an
even more impressive increase from .12 to .19 to .30
respectively.

Further analysis was carried out using product moment
correlations (r) to evaluate the relationships between

TABLE III

Readmissions by diagnosis and lithium period
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Results of regression analyses examining for effects of lithium and
time, mutually adjusted for each other, on key diagnosticgroupingsBeta

valuesDiagnosis

Admission TimeLithiumSchizophrenia

(total) First admission .09 â€”¿�0.003
Readmissions .12â€•.016Affective

(total) First admission .10' .007'
Readmissions .80' .017
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admission frequencies in individual years and lithium
prescriptions in those years; for comparison, we also
computed the correlations between admission frequencies
and year, to assess secular effects. We found that first
admission diagnoses of schizophrenia declined (non
significantly) over the period (r = â€”¿�.43), but were
significantly related to the increase in lithium prescrip
(ions (r = â€”¿�.79). By contrast, schizophrenia readmissions
increased significantly over time (r = + .94), and corre
lated positively with the increase in lithium prescriptions
(r = + .94). Affective psychosis diagnoses increased over
time, more dramatically for readmissions (r = + .94) than
for first admissions (r = .29, not significant), while the
increase in lithium prescriptions correlated with increased
readmissions (r = + .94) but not with first admissions
(r= -.06).

Because lithium prescriptions have increased progres
sively over time, these correlational analyses would be
expected to show similar relationships between a given
frequency of admission and either lithium or year. As
variation in the lithium prescriptions is the variable that
interests us most, multiple regression analyses were
undertaken assessing for the two factors (lithium prescrip
tions and year) simultaneously, so that the effects of
lithium and time could be mutually adjusted for the effect
of the other. Table IV shows that neither time nor lithium
prescriptions influenced total schizophrenia first admis
sions, and we assume that, as both predictors were
negatively associated with admissions, they confounded
each other, preventing separation of the two effects. For
schizophrenia readmissions, time is significant, but any
lithium effect is just short of significance (P = .06), and we
assume a similar confounding influence. For affective
psychosis first admissions, both time and lithium have
significant effects, perhaps as a consequence of the
opposite directions of their simple associations. For
affective psychosis readmissions, time is significant, but
lithium falls short of significance (P = .07), and once
again,confoundingof thepredictorsmayhaveoccurrred.
A similar regression analysis was conducted for the
paranoid schizophrenia sub-group. Adjusted for time, a
significant negative relationship was found for lithium,
both in relation to first admissions (Beta = â€”¿�0.004,P
<.05) and readmissions (Beta = â€”¿�.014, P <.05).

Finally, the data for â€˜¿�mania'were analysed in two
slightly differing regression analyses. When total affective
psychoses and lithium were entered as independent

TABLE IV

variables, lithium was a significant predictor of
readmissions (Beta = 0.007, P <.05), but not of first
admissions. When total schizophrenia was added as an
additional independent variable, lithium was the only
significant predictor of mania readmissions (Beta =
0.009) while, for mania first admissions, total schizo
phrenia numbers (Beta = 0.26, P <.05) and lithium (Beta
= 0.003, P <.05) were both significant predictors.

Discussion

In examining the proposition that the introduction
of lithium may, in itself, have had an influence on
diagnostic patterns, there is a clear need to
demonstrate the accuracy of the predictor variable.
We obtained data on the dispensation of lithium
over time in New South Wales from two sources,
demonstrated a very high correlation between the
two independent measures, and therefore have
some confidence in our predictor varial@}e. While
we demonstrated a relative increase over the three
periods of 27% for schizophrenia diagnoses and
75% for affectivediagnoses,the degreeto which
these might reflect actual increases in the numbers
of patients receiving a particular diagnosis or
increases in the number of admissions per patient
over the study period was not established. As it is
conceivable that the introduction of a successful
treatment might differentially influence both first
admission and readmission diagnoses, we sought to
assess effects on readmissions in general, rather
than on first admissions only.

Over the ten-year period 1967â€”1977,correspond
ing with the introduction of lithium in New South
Wales, and while the proportion of schizophrenia
and affective psychoses out of the total admissions
remained relatively constant, the schizophrenia
percentage decreased at the expense of the affective
psychoses by 3% for first admission and by 6% for
readmissions, suggesting some spill from the former
to the latter diagnostic group. Over the three
periods of interest, changes were demonstrated,
both between and within each of these two broad
groups. We rejected the strategy of examining all
proportional diagnostic changes over time, as
quantification of the changes could well be deter
mined by factors other than a spill from one
diagnosis to another. While proportional changes
for the broad psychotic groups were minor (3% to
6%, as noted above) more marked proportional
changes for sub-groups were apparent. Thus, we
described a near doubling in first admissions, and a
near tripling in readmissions, in the proportions of
â€˜¿�mania'to â€˜¿�paranoidschizophrenia' diagnoses over
the three periods. While clearly suspicious of
spillage from the latter to the former over the study

*P<.05
â€œ¿�P<.Ol
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achieve significance. Pursuing our suspicion that
there had been a selective spill from the â€˜¿�paranoid'
schizophrenia sub-group,a similar regression analy
sis was conducted, showing that lithium was
associated significantly with a reduction in the
numbers of that diagnosis, after adjusting for any
influence of time, both for first admissions and for
readmissions. Thus we conclude that the intro
duction of lithium has not been clearly asso
ciated with any change in the overall diagnosis
of schizophrenia, but has been associated with a
reduction in the diagnosis of paranoid schizo
phrenia.

For the affective psychosis group, the introduc
tion of lithium was shown to be associated with
significant increase in that overall diagnosis for first
admissions, and there was a similar trend for
readmissions, when the influence of time was
effectively controlled. The data for the â€˜¿�mania'sub
group were analysed in two slightly different ways.
In two analyses, the independent variables were
affective psychosis and lithium, and lithium was
found to be a significant predictor of increased
readmissions, but not of first admissions. In two
further analyses, total schizophrenia numbers were
added as a third independent variable, effectively
adjusting for that variable, since significant rela
tionships had previously been demonstrated
between lithium and those overall diagnoses.
Lithium remained a significant predictor of in
creased first admissions and increased readmissions
for mania.

Thus the introduction and increase in the use of
lithium has been associated with a significant
increaseintheuseofthediagnosisofmania,and
with a reduction in the use of the diagnosis of
paranoidschizophrenia.Suchfindingswouldsug
gest a spill from the latter to the former, but proof
cannot be claimed from the present study design,
and would require a longitudinal examination of
case records of readmitted patients. A rather ironic
point might be made here. As noted earlier,
Symonds & Williams(1981)arguedthatthe
introduction of such an effective treatment as
lithium should result in a profound decrease in
admissions of those with mania. Thus it is likely that
any spill, as a consequence of diagnostic change, is
likely to be even greater that suggested by the
present data. There are important implications for
our finding that the proportion of mania to
paranoid schizophrenia diagnoses has increased
considerably over the three study periods. If the
â€˜¿�pre-lithium'period ratio had been maintained in
theâ€˜¿�establishedlithium'phase,we calculatethat
169 of the first admission patients (as against the 268

period, that phenomenon cannot be claimed to
have been proved. If consistency across the first
admissions and readmissions can be held to support
a firm diagnostic change, then spillage is most likely
to have occurred from the â€˜¿�paranoid'and â€˜¿�remain
der' schizophrenias to â€˜¿�mania',there being no clear
suggestion of spill to either of the other two
affective sub-groups.

We sought to determine whether the introduc
tion and establishment of lithium might be associ
ated with an increase or decrease in the
proportional use of the schizo-affective diagnosis
when, as is pointed out in DSM III, there is at
presentâ€˜¿�noconsensuson how thiscategoryshould
be defined'(AmericanPsychiatricAssociation,
1980). We found little variation over study periods,
both for first admissions and readmissions, and
suggest that there is no support for the view that the
introduction of lithium has been associated with a
spill into that category.

Simple correlations demostrated that for schizo
phrenia, firstadmissionsdeclined,while
readmissions increased over time. By contrast, for
the affective psychosis group, both first admissions
and readmissions increased over time. These
changes, in particular those for first admissions,
might reflect the introduction of lithium, parti
cularly when the proportion of â€˜¿�functional
psychoses' to total admissions was relatively con
stant over the study periods, although such a
determinant remains only one possible explana
tion. As diagnoses may change over time, for a
number of reasons, we conducted a series of
regression analyses to assess the separate influence
of lithium and time, after mutually adjusting for the
influence of the other. As lithium and time were so
strongly confounded in many of the analyses,
separation of the two effects may well have been
interfered with by the problem of multicollinearity.
In other words, the reason why lithium and time
might be insignificant (while generally being signifi
cant as single predictors) is that, after adjustment
for the other variable, each had almost no residual
explanatory power on the admission frequencies.
We suspect, but cannot claim as proved, that
lithium is the more likely of the â€˜¿�lithium-time'pair
to be the influence on diagnostic patterns. Another
possible reason for the difficulty in separating the
two effects is that the sample size (at least, the
number of years of data) is quite small. For first
admission diagnoses of schizophrenia, the coeffi
cients for both time and lithium were not signifi
cant, while for readmissions, there was a significant
increase in schizophrenia diagnoses over time, after
adjusting for lithium, but any lithium effect failed to
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observed) and 583 of the readmissions (as against
the 1048 observed) would have been diagnosed as
having â€˜¿�mania'.Thus, the changes in diagnosis that
we have drawn attention to, and which appear to
reflect the impact of lithium being introduced as an
effective therapy, are not sterile epidemiological
findings, when the effects of diagnosis are
recognised as having powerful effects on treatment,

on therapists' attitudes, on prognosis, and on
treatment.
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